Regulation of human microsomal epoxide hydrolase gene (EPHX1) expression by the transcription factor GATA-4.
Microsomal epoxide hydrolase (mEH) is a bifunctional protein that plays a crucial role in the metabolism of numerous xenobiotics as well as in mediating the hepatic sodium-dependent uptake of bile acids that are involved in numerous physiological processes including the regulation of cholesterol metabolism. The transcription factors and nuclear receptors that control the constitutive and inducible expression of the mEH gene (EPHX1), however, have not been described. To characterize these factors, a series of 5'-deletion constructs have been transfected into human liver-derived HepG2 cells as well as non-hepatic HeLa cells. Promoter activity analysis indicated the presence of a positive regulatory element in the -80/-70 bp region. Sequence analysis revealed a putative GATA site at -79/-74 bp as well as an additional site at -31/-26 bp. Electrophoretic mobility shift assays with an anti-GATA-4 antibody confirmed that GATA-4 bound to these two sites with a dissociation constant of 1.56 nM (-79 site) and 0.65 nM (-31 site). Coexpression of GATA-4 stimulated EPHX1 promoter activity up to 7.5-fold in a dose-dependent manner. Endogenous EPHX1 message in HepG2 cells was also significantly increased by overexpression of GATA-4. Mutating the -79 element resulted in a 65% loss of promoter activity, while mutating the -31 element had no effect on basal activity but greatly reduced the response to additional GATA-4. In HeLa cells, which do not express GATA-4, EPHX1 activity was negligible; however, activity could be reconstituted by the addition of exogenous GATA-4. These results demonstrate that GATA-4 plays a critical role in regulating EPHX1 expression.